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Introduction

Over the past 30 years, yellow starthistle (Centaurea solstitialis L.) has become a serious
threat to California grasslands.  Recent 1996-1998 CDFA surveys have estimated that roughly
40% of the townships in California have some level of infestation, with potential acreage
estimates of 12 million acres (Pitcairn et al. 1998).

Yellow starthistle control strategies have included chemical (DiTomaso et al. 1999b),
classical biological control (Balciunas and Villegas 1999), burning (DiTomaso et al. 1999a),
mowing (Benefield et al. 1999), and grazing (Thomsen et al. 1993). Each of these strategies
alone may reduce total seed production.  However, the inherent issue in dealing with yellow
starthistle lies in its ability to readily reinvade annual grasslands following successful control.
Therefore, any short- term management plan will likely fail given enough time. A successful
long-term management plan must attempt to address the issue of reinvasion following control.
The current paradigm in California and much of the Western United States suggests that
reestablishing perennial grasses is a sustainable long-term strategy for preventing or suppressing
noxious weed invasion (Sheley et al. 1996).  However, this paradigm has not been widely tested.

We initiated a long -term experiment in 1997 using an integrated system with the
herbicide clopyralid and the perennial grass pubescent wheatgrass to test this idea.  The focus of
this paper is an update on the experiment following three years of treatment.

Materials and methods

The experiment was conducted on yellow starthistle infested range near Yreka,
California.  Treatments consisted of three factors: clopyralid applied in the spring for 1, 2, or 3
years, range reseeding of 'Luna' pubescent wheatgrass (Thinopyrum intermedium ssp.
barbulatum) in the early spring the first year, and rose clover (Trifolium hirtum) seeding in the
fall following the last clopyralid application.  Range reseeding of wheatgrass consisted of a
glyphosate application on February 29, 1997 followed by wheatgrass (12 lb/A) drill seeded the
first week of March with a no-till range drill.  Rose clover was broadcast seeded at 10 lb/A in
September.  Spring clopyralid applications were made on March 18, 1997 (1.0 oz ae/A), March
17, 1998 (1.5 oz ae/A) and March 18, 1999 (1.5 oz ae/A).  Treatments were applied to 50 by 50
ft plots and arranged in a randomized complete block design with four replications.

Treatment evaluations consisted of the following: late spring vegetative cover evaluations
of yellow starthistle, wheatgrass, annual grasses, and other forbs; and summer evaluations of
yellow starthistle plant height, density, biomass, and seedhead production.  Vegetative cover was
determined by five random 1 m2 quadrats per plot for a total of 20 quadrats per treatment.
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Yellow starthistle plant height, density, biomass, and seedhead production were determined by
harvesting three 0.25 m2 quadrats per plot, for a total of 12 quadrats per treatment.

A complete factorial analysis was performed on the data.  Multiple comparisons (α=0.05)
were done at the level of the highest order interaction. Data were pooled where main effects were
not significant.  All values are reported in original form.

Results and Discussion

Results from 1999 indicated significant differences in vegetative cover in plots receiving
1, 2, or 3 annual applications of clopyralid (1997, 1998, 1999).  Yellow starthistle was
completely absent in plots receiving clopyralid for three consecutive years and occupied less
than 3% cover in plots receiving clopyralid for two years (1997, 1998) (Table 1).  However,
yellow starthistle dominated plots receiving clopyralid only in 1997.

Wheatgrass cover increased to 43% in plots treated with clopyralid for three years and
was significantly higher than in wheatgrass plots treated with clopyralid for one or two years.
Forb cover, including filaree and tumble mustard, was significantly higher (13-19%) in plots
treated with clopyralid alone for two or three years compared to the control or wheatgrass
treatments.  Finally, annual grasses dominated plots treated with clopyralid for two or three years
(69-79%) and were significantly reduced in clopyralid plus wheatgrass or control treatments.

These results suggest that repeated applications of clopyralid may shift dominance back
to annual grasses and may effectively eliminate yellow starthistle.  However, an annual grass
system is susceptible to reinvasion by yellow starthistle.  Additionally, seedbank samples for
1999 have yet to be quantified.  However it is expected that three consecutive clopyralid
applications may eliminate over 95% of the yellow starthistle seed bank.

Pubescent wheatgrass appears to be very effective in providing strong interspecific
competition with yellow starthistle after establishment.  Yellow starthistle cover was
significantly reduced in wheatgrass plots that received one clopyralid application (16%)
compared to plots without wheatgrass that received one clopyralid application (52%) (Table 1).
Additionally yellow starthistle biomass and seedhead production was reduced in the presence of
wheatgrass competition (Table 2).  Total yellow starthistle biomass was significantly lower in
wheatgrass plots treated for one year with clopyralid than in plots only treated with clopyralid for
one year.  The same difference was observed between the two year clopyralid treatments (Table
2).  Seedhead production was also decreased in a very similar fashion.

These results suggest that yellow starthistle may readily overcome one and possibly two
years of clopyralid treatment due to recruitment from the seedbank.  However, established
wheatgrass appears to be very effective in suppressing seed production by yellow starthistle
escapes and may provide a more effective long-term solution than applying clopyralid alone.
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Table 1. Vegetative cover response to clopyralid and wheatgrass in 1999.

Treatment Yellow
starthistle

Wheatgrass Annual grasses
+ bulbous
bluegrass

Other forbsa Bare ground

------------------------------------------------- % Coverb ------------------------------------------------
Untreated 45 a   0 c 43 b     5 cd 7 c

Wheatgrass only 42 a   5 c   40 bc     6 cd 7 c

Clopyralid (1 yr) 52 a   0 c   34 bc   8 c 6 c

Clopyralid (2 yr)   2 c   0 c 69 a 19 a 10 bc

Clopyralid (3 yr)   0 c   0 c 79 a 13 b 8 c

Clopyralid (1 yr)
+ wheatgrass

16 b 34 b 30 c     6 cd 14 ab

Clopyralid (2 yr)
+ wheatgrass

  2 c 32 b 43 b     6 cd 17 a

Clopyralid (3 yr)
+ wheatgrass

  0 c 44 a 35 bc   4 d 17 a

LSD (α = 0.05) 12 a 9  12 ab 4 6
aGroup includes only non leguminous forbs.  No legumes were significantly different across treatments.
bMeans within columns followed by the same letter are not significantly different (alpha = 0.05).
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Table 2. Yellow starthistle response to clopyralid and wheatgrass in 1999.a

Treatment Biomass (g / 0.25 m2) Seedheads produced
(no. / 0.25 m2)

Untreated   42.3 ab 194 a

Clopyralid (1 yr) 56.4 a 223 a

Clopyralid (2 yr)   23.8 bc 109 bc

Clopyralid (3 yr)     0 d   0 d

Wheatgrass only 30.0 b 145 ab

Clopyralid (1 yr) + wheatgrass   9.8 cd   47 cd

Clopyralid (2 yr) + wheatgrass 2.2 d 10 d

Clopyralid (3 yr) + wheatgrass   0 d   0 d

LSD (α = 0.05) 18.6 zz 82 z

aMeans within columns followed by the same letter are not significantly different (alpha = 0.05).


	Table of Contents
	Previous Article
	Next Article

